This paper is the second report that describes the capability of projected light distribution method to measure the diffraction waves generated by a ship operating in regular incident waves. In this method the waves are projected onto a screen as light distribution images and the images are recorded using a CCD Camera. In order to obtain diffraction waves, experiments were divided into two steps. Firstly, incident waves were measured. Secondly, the combination between incident waves with diffraction waves around a ship model was measured. The diffraction waves can then be obtained by subtracting incident wave images from combined one. The Kochin function was obtained using the same method as explained in the previous paper6). The results are evaluated by making some transverse cuts on the image data in the y-direction (transverse cut). The obtained Kochin functions are compared with the longitudinal cut results based on Ohkusu method, and also with theoretical results based on slender body theory. Using the results of Kochin Function, the wave pattern are recalculated and they are compared with the results of measurement using super sonic wave height meters.
. Introduction
The problems of waves generated by a ship advancing with constant speed have attracted many researchers and subjected to many studies since the early days of ship hydrodynamics. Until the present day, numerous contributions were made to predict the added resistance in waves, theoretically and experimentally.
A technique of measuring and analyzing the unsteady waves around a ship model in waves was developed by Ohkusu1). This technique was adopted In order to obtain diffraction waves, the following scheme is introduced here. The experiments were carried out in two steps. Firstly, projected light distribution images of incident waves, without ship model, were recorded using a CCD camera. Next, the CCD camera also recorded the images of a combination of incident as well as diffraction waves generated by the ship model. Finally, the differences between those two images are calculated to obtain the diffraction wave terms and steady wave terms.
The distribution of two-dimensional unsteady waves was obtained by analyzing time history of every pixel in every frame of diffraction wave data.
As in the first report, the equation of the transverse cut method was applied to obtain the amplitude function (Kochin function) of the diffraction waves.
The purpose of this paper is to study the capability of the projected light distribution method for measuring the distribution of diffraction waves. (5) On substituting equation (4) into equation (5), the following expression is obtained, (6) Equation (6) Again, by differentiating the equation (3) twice with respect to x and y and following the procedure explained in the first reporto the Kochin function around the ship is obtained from equations (7), (8), and (9). 4 Journal of The Society of Naval Architects of Japan, Vol. 1S9
Longitudinal Cut
Transverse Cut
Due to the limitation of the screen size, the transverse cut equation is preferable. Since the wave height decreases very rapidly in the y direction, the truncation correction of wave data is not necessary.
Equations (7), (8), and (9) 
Theoretical Prediction of Unsteady Waves
The theoretical prediction of Kochin function was also evaluated to compare the accuracy of the present method. Following the slender body theory10)11), the diffraction waves generated by ship moving forward at regular waves with frequency of encounter We are given in the far field by the pulsating sources distributed on the x-axis of the reference frame. The source strength a(x)exp(iwt) is given as (11) where A(x) and E ( 
Results and Discussion
The diffraction wave images extracted from the procedure explained on section 3 are still in the timedomain. In order to obtain the steady term, cosine term, and sine term, they must be transformed into frequency-domain. The FFT is then applied to transform the time history of every pixel on the image. Fig. 3,4 ,5,6, and 7 show the specimen results of transformation. They are proportional to the second derivative of unsteady wave distribution at Fn = 0.20 and VL=1.00 in two-dimensions. Fig. 3 corresponds to the steady term of equation (6), Fig. 4 and 5 present illustratively the cosine term and sine term of equation (6) Journal of The Society of Naval Architects of Japan, Vol. 180 Journal of The Society of Naval Architects of Japan, Vol. 189 
